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25 --C7-f;WA©«jg) 
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So 

^&*m^%^fc<D74 )v&*n^T^£.mo£x\ Tp'i&m^rdmmtfmm 
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«fJgA*<ktK«iBlSH4«fJIBBSJ&*U^ > r<» *fc*£fc«V>;fc*#3;l^«S!l 

<Jo^v^Any>^o^j i bfflv^^i:^T^^o $e>(c, h;i/x>, 
&&U7-v--)vm<D^mm&mftu ^y^x rhytHn 

£7cM*_fc£, 7;H3-;H?G>#JSai (non-solvent) SI^bT, itmoHfg 
j8a&S»fS life, aft®tt©ffnfc7-f ;i/A&#Sfc*Klttff * Ut^teT? 

ttwjm b Htr vs&m \zmm-Zo ±m\stt%w<D7*)],&\z®.m2nz>mmm 
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<«, 5IIX-7 0IimD, $e>C$?*b<«, I0li%-5 01 
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I (nx + ny) /2-nz) I x d 

b'bZ^7j)UA&nz>Z\£: # £ 0 Hit #J KUft fBH#*& ^*$£W<D7 * )V& 
<DU&\s^m&l5\pl<D$Ll®mZ. 2 0 0 nm^TT^O, iO^KiilOO 
nm£/.T, M(C$fSb< «5 0 nraOT, #C^L<tt2 0nm£ira5. 

15 cm, S$2 5 cm07^Jl/A©SM$§^tT, # ^*iE#ia£KT 

W7j)V2±^^<DW®m&&Tsm&frz>. 7oov&m&i o o/imroi^ofi 
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mA&&z*m^m&m%B&B£^\,mm)£T*m&i,*i7j)i'&\z, &&&&& 

S\ ^Ktt3 0 0nmOT 4 «£ K>& £b< fc*2 0 0 nmJtT, Mt::£F£b< 

ftT, ff^n^^^^Att, ^>r;^(Ci&<^#{c^Hb^T©gB 
^;i/A) tittlebT/h$^ii:V^#mSr^-r-5o f&"JM&ffimA£>£VlB 

J I S C 5 0 1 6K«»bTffljrr*££j&**«3. flf&tf, ^LWffiWmfcffi 
W MITK^iM^i (FOLDING ENDURANCE TEST 

er) vmu£tmimnthT&m*i®rz$>z>o 7 * jv&<Dwmmm** 

b<tt, 3 0@K±1?*5. it)0*b<«, 5 OI3RJbT?*»3, SSfcfrSb 

<«, 10 o(si^±-ess. flricfi^boai 5 o@£Uit&£. 
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±, 5 0EJ.BU:, 10 0[Hi£U:, feU<«l 5 0IeI^±) Stt5Ct*Jff$L 

§3#fe}f3£g«, J IS K7 128 (h^+f-*£) ICfoTi^tS^t^ 

T&S, «k»P#*U<W\ 180gf/mm^±T$5. $ SK:#Sb< tt» 2 
0 0 g f /mmJBUiT&-5o 

(-TUt>t>. 1 5 0 g f/raraP;i, 1 8 0 g f/mmftl, %>b<«2 0 
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omn&&LT'v&z>m'£ifi&i<*. 3i#«£H5»3aagt>i o o~i 2 

15 So 7^;^AS38i#"r*t, M#77lRH£^bTifi^T£7jP^<£3l^# 
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®#ft***#<-T*. tot, *#^3B£#f»a*£S 

wm^-s - 15791 l^&mzmznz&vuwftifc-mmn&mi' 
< -5 1 vi -5 ftjjfiis^rr -6. 

<tt, 1. 5fg-2. 3fgT&&o 

Zm&Um&TgtlsT. (Tg-3 0) TC^e (Tg + 30) ttTOlSIT 
ilftStl-So #KI$?2;b^M#i&S«* (Tg-2 0) TC*>S (Tg + 2 0) r 
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mtm^mizmwT^mm-mmwm<D^<DMW^m^^z\tm-c^^ 0 
Ag&teif* mnmzGLmm&mzfc^y^fr&nmmz&^T. yjjv&ow- 

iO0it<«l OnmUiraO, Il:^l<tt5nmWm5. * 
*^©7^fJl/AH m&Jjfa<D&tti^&2 0 0 nm^T, $?t;b<«l 0 
Onm^TOO, <kD^Ktt5 0nm^T, Ii:^U<tt2 5nmOT 
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9 5 MS%T&5 UUo 5-6 5li%^fctt7 5-9 5MM%T& 

SC^ctD^UK £Sl;i$?£b<te» 5-6 0M»%£fcte8 0-9 5ft 

CI bV>o <fc«9$?£L<ki5~2 5il%ifcli3 5-9 5fiS% 

££K:0£L<te5~2 0lI%Sfc[J4 0 — 9 5li%T$5, 

z zizmwtkft&mffiTz z nz& v % ^<Dffim<D&mm&&-rz>7 j fr&z® 

^o{zmm^m^m^mmA^^m^m^m^B<D^^m^m^-r^> z t 
tz&v. ®%iz&mm<Df£mv j $>-rt<&mB-?2>z£Li)i-v%* zz\zm£Mto& 

tffit7 h )VL>*mM-?z>m&\z\z, ±mvr^mxn^>nrcMmw 

z . ^ fe±ia^feT=f# e> titc 7 <r )va v xn e> nstffit 7 -r ;w a tc^ 
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s uaitt«is A^ck ixb srffl veteran 7 )ia *ftn-rzm&, mmy^f 

;i/A(D{ifBMfg«2 0 nm&m*. 1 0 0 0 nmicTOPtT^ S#Jta£DTiI^-r 
(fe*BH 7 J )V A <Dffii£) 

*^w<D&ftm7j)i&&sTNm&m^mw<D&ffiMmizm^zm&iz\^ 

^O&ft^mte. —l&mzlZ. 3 0 0 nm-i^ 2 0 0 0 nm*T©fSffl7?M^S 

&*B^fiite\ 2 0 0 nm^e 4 0 0 nm0iifIK$tl-5. *5gW<Z){i*9^:7 
>f ;VA£ A/4 ^fi&£LT/BV fO&^Mtt, 9 0 nm^5 2 0 

0 nm£-e<£>f5KTjliR$*l3o A / /4^«^tbTO«fcf9$F*UV^+a^-(it«» 
10 0 nm^ib 18 0 nm<D%imfrt>m#lZnz> 0 

^jt^u-c. &mmofflfefe&&&m^z^{iLmm7<{)v&z:m2> z.£&xz 
z<dx\ RttTFTm£km*mwmfc&zftmizm^z>z\LtfT'£z> 0 ^rc, ^ 
tnz^Ki&:mmm^m<tuz<^t^^mm^mhx^rctb. isM^s^b 
xm^tcm^, Mytm<D&M!fot)\z£r)&mmtfm<kv\z<<. wiz, *mmm 
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5 {7 J )Vl±<Dm&) 

*?£W<D7 j )llx<Dm&\t. $f*b<«, 2 0 /im*5 3 0 0 /imT^O, 
D»^b<«3 0 /im*b2 0 0 AimT&£» $5>lr$f*L<«5 0 timfrZ 1 
0 0 //mT$5. 

io (ytnmmmte&zS's—x) 

£;T^$f*b<, s kO»*U<«l %OT7r^So 

15 (SiMi^fe) 

±mi,rzm^m&ffimAj£i£ZtB&*i"r2>7'()lI*te. 5 0 dyne/ 

CTSte-f -5 ^<£>¥lMfflte. D. K. Owens, Journal 

of Applied Polymer Science, vol 13, 174 
20 II (1 9 6 930 &£K:!2®$nTV>-5o -|£^a®X^;i/^-S: 

»!S?#3ift3&«3te» k» e> nrc^T ^on, * ^ 
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Ifft'©iT^oTt> t j:<, 1 [HFaOM#0»0 2IsI@(OM#CDMT^oT ! bcfc 
^BtC5 0 d y n e/cm^&iJCIA57^Mi:nii^f s 0 

So 

H=P/ (LSXM) (II) 

zz.x\ mztmm-etox)* p\tmmm.mti (w) t&o, Lsizyuv&nm 

(m/min) Trfc*), -tUTMtoiiJfl&IS (m) $ffltoPt 
J&mMS<E>^#$3\ 1 0-5 0 0W«min/m 2 TO, $L&®.&%fa-?2> t. 
tknm<D£V)ft£^±m$. 3 0 0W'min/m 2 T35D, HfC^fi; b< te, 
lOOW-mi n/m 2 T&5. 
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Mffi®m&*:£^o mz, m&mmT\z&^%mm&mtf±%^£^ : 5m£& 

-W:«5 0dyne/cm;i±T'SD, J;DSfSU<ti5 5dy 

<bft{;r<^„ *^®x^;i/^-(c#^±IS«^:Vi^ mm9&m<Dtcib<DWLffi& 
&TSu7sh1zE<D&fot>. 8 0 d y n e/cmi^TtfWSl^ > 7 0 dyne/ 
cmTOi^^l^ ^®x*;i^-<7^g«, MS^^S^#<£5i«Jfc 

iz. is?ujruyj>%kffim(Dm^ itmm i o \z^-r £ -5 »c, ^7X7»n 

3 B&ff Lfc^^SX*;^- (54dyne/cm) IdfcfbT, 2 0 0^0 
i®xW-«4 5 d y n e/cmlCt^ ^<^>t5, M 
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1 /im^& 1 0 MmTMTSWtU^o 1 //m^5» 5 MmO^ffl 
TJ&frT Vttf-tL b^„ 

7zv)vmnik* vw>i&m%* tji^fsm^ &&&&7y 

> * & tt-sr h ^ * >^> ^ > o^fttuTkftmm b*: n ^ > win 
y u > ^j*3 <fc 7;i^>^ h u 7^n+->i/7 >$feBr h 7j;^^v 
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5 ;i^x*^;w^ #u^-i^^^>^, 4?'Jxfi/>^ ^tf-;^^*^, ^ 

z>m<D$kft&&$L'rz>f3i£(Djjmz£r) % zi—j-j >ycoi±m$:& 

^T^diidW^blio m?j<U&m<D~7 J Jl&lZ&^TlZs J I S K 7 10 

15 

±j&Vfc. 2 0 nm~ 1 0 0 0 nm^fiffli^f t57>f 
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<* n, <* £ jc&fgg ^ ^ ;p a asms $ nnfi 

(2) M«\ 

(3) «3t^«tt7^;i/A, 

(4) fi[*B|S7-f;VA 

<«1 0 0Kg/cm 2 Pii, ^fc:0^b<«2 0 0Kg/cm 2 ^±it5u 
f&fr) 2 0 0 Of 7fl 1 7 H^l 5 5IC33f $nT^4. 
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5 

j i s K7i2i c2pii, -fe-r n-n^noTK&jk&mmn (dso £ 
^ia£9 i or/#-e#i&u tf^x^iassrM^b/to 

10 

J IS K7 1 0 5- 1 9 8 1O5. SfH^^ldck D 5 5 0 nm^^^ 
^TSteb*:. 

15 <^\-X> 

J IS K7 1 0 5-1 9 8 1C6. 4tZm<DJjmz£K>mi£Vfco 

mffiLmytftytytmm tt-zmftm : tfm- i 2 0 aft) 

20 S5 14. 5 nmT-MfeVfCo 

mm^ytftytytmit tt-zmma-. tfm- 1 2 oaft) &m^. 514. 

5 nmC0SfJ^S"e&ffi^CD^fe#14&SiJ^b, n x, ny, n z &&tbfco 
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[rJ£>&*BM= I (n.x + ny) /2-nz I xd 
"Ii5cm, 5£2 5 cm07^M©iI2^tt, ^^X^ia^fCT 

10 

(1) ir-zmxm m) (Dmmmytfty&tsm (tfm- i 2 0 aft) &m 

t^T, 44 1. 6nm, 5 14. 5 nm, 6 3 2. 8 nm33£t£7 8 0 nmCOffifl 

(2) ±m%mm&mi<K 

Re = a + b/ U 2 -c) 
c «£|Sc] 

20 ©&J£ft£«/he*ffiK:«k?)Sfc£b&. 

(3) ff^tlfcHlfciS 4 0 0 nmd&ttS&fB^fg (Re (40 
0) ) &£ZSS 5 OnraC*tt*fiftgI (Re (5 5 0) ) SfUfUfc. 

(4) ff-gbfc&*BM^S>R = Re (4 0 0) /Re (5 5 0) fcif-JfU £ 
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7j)i>&<Dmmm&. smmytftMtBm &-z%xmik tfm-12 0 
aft-po iz^Dwmvr^o ytm^faizmi cm<D&mmz7 4 )is&*wm 

L£o :7w;1/A£>-7j£0;£U flfi^(C5 0g, lOOg, £ 7c« 1 5 0 g (Dim 

<3i#«se*»£> 

&#&ftffim<D*— h^77*ffiil/TJ I S K7 128 (h 7* If— 80 
f i^JI* 5 0 ± 5 /i m©7 ^ ;i/ A bf: 4 

*#tt»»m3rafc», M I TiH&ft#ft£|*«ft (FOLD I NG ENDURA 
NCE TESTER) DS$ffflU J IS C 5 0 1 6 tCMLbT$J£b£:„ 
ft, S^Cte, lie 15mm, l§2 0 0mm, T^BOiS/imOMOt 

(HIM1 a) 

K5H^i5otM, tf7Xfe&m.m. i 5 7tc) ioos&ss'oos 
»%) 7^ »j d - h 'jM«t^fi/>o^i^n-6ti2 4mm%&£zt 

(1011%) Sft^f I/>l:^tTTOIIl 511%© 
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mzmi oo/imo*i#7^jt/A$#fc. zcDMrnwy* )i&<DGLismm$8 

nmX-fo-Dfco ymm7&mt9 2 %X-h-Dtz.o ^—X\ZO. 3%Tfeofe 0 

5 

MMMl aT#e>tl^i*M#7-Y;VA^e> 3 OcmXlO cm«9it>^7^ 

)V2±*wr>i&-DTc 0 Mwum.mm (Mwmmmms x4hd-ht) £jb^t, 
Mftmm i o c m/ft, mwmm i . 5 fg, M#ssg 1 4 o < c©^^w>^ 

10 ^>T^A^<Dg#77fRl^g*^-$ft-eM#UT, U^-^-^a >1 4 3 n 
m ($J^ifcft 5 5 0 n m) <Dgtf&m7J Jl/A£f#£:. £</D&*B^;7-< ;kkcD}£S 
fe#'l4S:l¥ffi-r^fede>^R e (4 0 0) /Re (5 5 0) ^W-VTc iz ZL*> 1 . 
0 9T&ofco COfiffif 7^1/A©«MIJ6 X 1 0- 13 cmyd 

15 

(^M#12) 

^BSM 1 aT-&*>tlfc7 J ;l/A^?>, 3 0 cmx l 0 cm®+)->7';i/7>f ;VA 

O^frTit >7 P ;W7 >r ^ A £^©S^75 [rJ'v g S^$SE-fft-CM# bT, U * -5 s 
20 ->3>2 6 0 nm (i^tS5 5 0 nm) (D^my^f JlA^nfZo 

M^^r^ACO^fi^'ltSrM-rs^i^^Re (4 0 0) /Re (5 5 0) £#f 

(Hl«3a) 

0 OSMSB (9 lfi*S&) ~ MJ Jl^mtf 2 711% (42€ 
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fiMg& (911%) M^fl/X^ilTS^Il 511%©^ 

7^ ^A-tKdiEMbfc. ^T6 0^P B ^fibfeo ^©^D 

^100 AtmO*M#7>r;WASrt#^: 0 ^O^Mfa?^ ;l/A(Dte*B^ite 5 nm 
(^&£M3b) 

'J^-T-va > 1 3 8 nm (S'J^^5 5 0 nm) (D^n^V JlA^mtc 
^^ffiM7^;l/A(D^S^#i4$:W#-r^^:8e){c:Re (40 0) /Re (5 5 
0) ^ff^bfeo ^(D&m*. 1. 0 7T^t uO&H^7^Jl.A© 
ytW&tfkmze x 1 0-' 3 cm ! /dyn^ofc. 

(JtfeMl a) 

#u h^jig (ifcArt;j&*fcj$;##: c-uoo, js^xm&um. 1 

SStlT, lOOttlO^iU 2 OtTl O^iUT, 

0 Mm0*I#7^Jl/AWc. ilO*M#^^;i'AO^ffl^«2 1 
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nmT&ofco ytmm^mt9 0%-V$>-Dfco 'x-XteO. 3%X'^fCo 
<Jt«Ml b) 

tt&Ml a*V&£>nfz&mW7s( Jl&frZ 3 0 cmx 1 0 cm(D-^>y°)Vy ^ 

5 ;wA^«9mofco gttftiffcgtt c&femmmim* x4hd-ht) &m^x 

MWmm 1 0 c m/2\ 3g#f&* 1 • 1 f&, «§#ffift 16 5 t0^ftt^>yjl/ 
7^;VASI#L/T, D^~r— S'a >2 5 0 nm (ISiStS5 5 0 nm) <D& 
ffi^ ^ )V a £ <z>&fH^ ^ ;u A (P&S^'ft £fWT <5> 'it vb \Z R e 

(4 0 0) /Re (5 5 0) ^fH^U^d^ 1. 1 6^ofc, 

10 

WSKtiSOW, ^77SMI157t;) 1 0 Oli^i:, 
15 ^W>*5«fctXT^UP~H>j;^e>^^^pimte^M-&#:3 (2 5f 

?U—h7'{)l>&fr£>y->7'Jl&MV. +)->:/;M7)4j2£@5£LT, 10 0fC 
20 1 0#IBM£*L&«, HOtTl 0#IH»B*U S5Kl'l 6 0"C7r3 OflfdJSrg; 

@ElR]&*B^te6 nmT'&ofc, ^SiS^«9 2 'v-XteO. 3% 

Tfcofc. :7^;i/A03l#§^fcS5£^tel 2 3 g f /mmT&o&o 
25 \t7m^$>^rzo Jl^lR]OtlBitt3 nmTJfeofc. Z.(D7 j )ll*<Dfi 

?7sti£&Mm* 1 4 5 ofco 
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mmm 5-12 &&zftmm 2 - 3 ) 

(it^5) 

fco ^o-y->y;i/&, mux6 oftmtkW\^fz.&. W^v^^vy^v—v 
y^)i&frZV>y*)i&MV. •&>y')i<D4m&®7£isT* 1 0 0 x:x 1 0 ftm 

fe*U $e>tci 2 OfTl oaWftjRUT, i¥^l«j8 0 MmCD*®#7^;l/A 
^<757^;i/A^{i=BM«2 1 nmT&ofco %^Safi¥»9 om 
20 ofco '\— XliZO. 3%T&ofc 0 ^©^^^AOgfifpJ^M^l 4 0 0 nm 

(HJS^Jl 3) 
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ffit (I/PJ*=2. 46) £\ fifb^f I/>i:^»bTSMItl 511% 

<Dmm&nfro z.<Dmm^, X77>u±izm^-mmwtfvx-^u>T-vy? 

£££1 6 ox:t?3 oftm&i&hx. y^jVA^f^ z\oy j )i&<ny * 

D7j[6tf>*7 9 g f/mmT^O, TD7j[W7 6 g f/ramT$oL * 

15 

nmmi 3£mm<Djj8k-eftf&vtcyj)i&&. uu^mzi 6otti. 5 

<J)t1S^5nmT^o^ BUWfrft®&ffiiSte7 nmTffcofc. ©aSKfrfciM 
20 D#Gl#5ia*T?&?K TD#Ir1#1 7 3!§n?*:3)fc. MD 
7jfRja*6 2 g f/mmt$^ TDTjIWI 7 7 g f /mmT&ofco 

mmmi 3 tiio^tMif^^Ms. mdtj[rjk:i6o , cti. 5 

25 fgM#Ufe^C» TD^fBjiri 6 CCTl. 5fg®#bfco ^1©7^M©a- 
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&l<D&1®mtl 1 nmT&ofco Mt£fa%teMDJjfatfl 6 llelTSO, TD^ 
fWl 3 3iElTfe^7Co §l#§SJ#feM3£^te, MD^fpj^i 5 1 g f/mm^^ 
0, TD^'l 4 8 g f /mmT&ofco 

5 16-18 :fe «fclWttflE09 6 ) 

io (mmmi9) 

k s h#«5 0^;!/%, n^^n^umi 5 7t) io oa*g& (701 
*%) t^u d- hu;i/^tX7.^ix>cD^«^n-e*n2 711%, 73 

ffiM%-e&3X3 1 P>;te e J:7jC7^ , JD-MJ £, & f& ^m&&m&{£ 431 
15 Mg& (3 011%) <h£/8t>T, ^JS^IIl a tiSI^CbT^-f^A^tt^io 

ff^nTb^W^A^e 3 0 cmx 1 0 cm<D*)r>zf)V7 J )Vl**WK>M'DtCo 

mumsmrn imfrtomaMim* x4hd-ht> ^^Ti#isiocm/ 

X'MWLtzo %t>tltz— $ft^#7^;l/A^iffi^«MF«g^fRnr3 nm^O, 
20 ^fRlT3 nmTfeofeo 3fcg£3Si»te9 2%X'$>-ofc. 'v-XttO. 4 

A3l£g[#teJ$3imtel 9 2 g f/mmTSofc. 3ffi#2ffa©ilSffcft# (Mff# 
25 (HJSM2 0) 
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Sa0)M#^lRltlt3St"S^f6lO7'r;VA<D§l#^^jS^S«l 5 1 g f/m 

mmm2 1-24) 

(^&SM2 6) 

K a h*#*5 0^;V%, ^7XMS1 5 713) 10 0 MSB (701 
»%) hU;i/^ e fc^7,5 1 ^>CD^-S^n j ?ti2 7M»%^itK 
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llil 2 3 g f /mmTSof:. iIt^li7lHn?J&ofc. ^07 >f ;i/AC9#^ 
5 X^iS^tel 3 7rao&. 

(^IJSM 2 7-31 *5cfc tXiti^M 7 ~ 9 ) 
(mffiM3 2) 

^»«2 7 7f#^nfc7^MS, MD7j[pJ (SfEM7j(Rj) I:i60t7?l. 5 
fgtcM#L^o 7^^©^ilxW- «4 6dyne/cmT^L 
15 2 5 cm©fi$^iA-5Ii,\ 4 0 V, 3 A, ^-f >X If — H 1 m/^-C, 

ofeo 7^;i/AO¥®;£ftO&*Bllfci5 nm, J9^ft<7>{£tellte7 nmT&o 
7c» TO^«MD7jfRl^5lElT*0, TD7jfSl (^(C^UTiS^TjIrI) #U 
7 30T&O*:. §l#^^«3^mi^ MD7jfFl^6 2 g f /mmtfe^ TD 

20 7jfRj5&U 7 7 g f /mmT&ofco 7 >r 6 X 1 0 " ,3 

cmVd y n eT&ofc. 3Ci}-$aSLfc«3 B&Mbfc^ ;UA<E»S®X* 
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